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UF,GRA[)ATION INHIBITORS 


Two ditTorent degradation Inhibitors were used 1n these studies. One was 
a perf luoroalKylether substituted pertluorophenyl phosphine (fig. 2 (a) J, 
Results with this additive have been previously reported (ref. 12) where It 
was designated as P-3. The second additive was a perf luoroalkylether substi- 
tuted nionophospha-s-trlazirie (fig, 2(b)) (ref, 13), This additive will be 
designated at C 2 PN 3 for convenience. 


OXIDATION - CORROSION APPARATUS 

The micro-oxidation corrosion apparatus Is a modified version of the type 
reported by Snyder and Dolle (ref. 3). The decomposition tube configuration 
and the rod assembly for holding the metal coupons are schematically shown in 
figures 3 and 4, respectively. The coupons were 9.b mm (3/8 In.) OU and 3.2 
mm (1/8 In.) ID. These were obtained from Metaspec Co., San Antonio, Texas, 
for heating sample tubes In a vertical position, a modified Lindberg Heavy- 
Duty box furnace was used. In this arrangement, 180 mm of the 420 mm of tube 
length were at test temperature; the fluid occupied, at most, the lower 75 mm 
(tig. 3). The extra gas reservoir was in the ambient environment. 

Prior to testing the metal coupons were polished using first, Norton No- 
Fil Ourite finishing paper Type 4 220A, followed by open coat silicon carbide 
papers grades 400A and 500A, respectively. Subsequently, the metal coupons 
were washed with Freon 113, dried, weighed, and suspended in the test appara- 
tus (see tig. 4). After the completion of a given experiment, the metal cou- 
pons were washed with Freon 113, dried in an inert atmosphere chamber, then 
weighed and visually inspected. The used coupons were subsequently sealed in 
Mylar envelopes. 

In a typical experiment, the fluid was introduced into the decomposition 
tube (see fig. 2 ) which was then evacuated and filled to a known pressure at a 
known temperature with oxygen. Since the apparatus was calibrated and the 
fluid volume measured accurately, the quantity of gas Introduced was exactly 
known. The decomposition tube was then inserted into the preheated box fur- 
nace for a specified period of time; during this exposure the temperature was 
continuously recorded. After removal from the furnace, the tube was allowed 
to cool to room temperature, attached to the vacuum line, and opened. The 
liquid nitrogen noncondensibles were collected quantitatively, measured, and 
analyzed by gas chromatography and infrared spectroscopy. The liquid nitrogen 
condensibles, which were volatile at room temperature, were measured, weighed, 
and analyzed by infrared spectroscopy and mass spectrometry. The fluid resi- 
due itself was weighed and subjected to infrared spectral analysis; in 
selected instances, molecular weight and nuclear magnetic resonance (NMU) 
determinations were performed. 

The degradation rate is calculated from the amount of liquid nitrogen 
condensibles formed and is reported as milligrams of condensible product per 
gram of original fluid per hour. 
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ML0--00-279 ( peril uorophenyl phosphine). 

111 4 I * f^LO-79-196 fluid was used as received. 

In these tests, the residue of Test No. 63 was utilized. 

The value in parentheses corresponds to the time of exposure in hr 
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Figure 14 . - Degradation of an unbranched 
perfluoroalkylether In the presence of 
TI ( 4 Ai, 4 Mn) at 288 ° C in O2. 


